Inhaled recombinant alpha 1-antitrypsin ameliorates cigarette smoke-induced emphysema in the mouse.
In alpha 1-antitrypsin deficiency in humans, inadequately regulated activity of serine protease activity is responsible for the chronic lung tissue degeneration and irreversible loss of pulmonary function seen in those individuals with emphysema. Typically, disease symptoms in this patient population are exacerbated by cigarette smoke. Here we show that inhaled recombinant alpha 1-antitrypsin (rAAT) can provide significant protection against the development of emphysema in cigarette smoke-treated mice. As has been reported previously, cigarette smoke was seen to increase significantly the recruitment of neutrophils and macrophages into the lungs of these animals, leading to concomitant alveolar airspace enlargement and emphysema. In smoking animals treated for 6 months with inhaled rAAT, effects on lavage levels of neutrophils and macrophages were only moderate when compared with untreated animals. Furthermore, neutralizing antibodies to rAAT were generated in all rAAT-treated animals. Despite this, however, reductions in airspace enlargement of up to 73% were observed. These findings demonstrate that delivery of rAAT directly to the lungs of smoke-treated mice can inhibit lung tissue damage mediated by proteases, suggesting that rAAT inhalation therapy might represent a practical approach towards treating emphysema in humans, by modifying the course of the disease.